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Farmer’s Participation in Participatory Forest Management and Factors Affecting its Performance (The Case of Sodo Zuriya District, Wolaita Zone , Ethiopia)  Girma Jatana1*      Zegeye Paulos2 1.Damot Gale District Rural Development and Natural resource office, Wolaita, Ethiopia 2.Department of Economics, Wolaita Sodo University, P.O.Box. 138, Wolaita Sodo, Ethiopia  Authors’ contributions This study was carried out in collaboration between both authors. Author Girma Jatana designed the study, wrote the first draft of the paper, data collection and perform statistical analysis, Author Zegeye Paulos, supported the work especially econometric model part, result interpretation, edited and proof read the manuscript. Both authors read and approved the final manuscript.  Abstract Community forest management seeks to initiate the process of eliminating the main causes of forest depletion through participation of local communities. The study attempted to analyze the participatory forest management in Sodo Zuriya District, Wolaita Zone, and SNNPR region with the objectives of investigating participatory forest management for sustainable livelihood, factors that determine the effects of economic, social and biophysical factors on participation. Primary data collected from 183 household respondents who were selected randomly, Secondary data were collected from published and unpublished sources. Descriptive statistical tools such as ratio, frequency, percentage, and mean value addressed to evaluate the contribution of different variables and logistic regression model was used to identify factors that affect community participation in forest management. The major findings from descriptive analysis result indicate that the performance of forest management has contributed to household income of 59%. 9% reported sustaining food security, 22% reported conserving soil and water and 10% mitigating climate change. The result of the logistic regression model revealed that out of 12 variables included in the model, 7 explanatory variables were found to be significant at 1%, 5% and 10% level. Accordingly, household head sex, household age, household size,  annual household income, Land productivity, forest income and Land size were found to have positive association with Participatory forest management and statistically significant. The findings of the study reported that participatory forest management enhanced the livelihood, the natural resource and the social assets of the local communities. It was found that this forest management strategy could attain the sustainability of the forest and accelerate the standard of household’s livelihood and finally based the study results appropriate recommendation was given.   Keywords: Forest, household, Logit Model, Participatory forest management, Sustainable Livelihood  1. Introduction  1.1. Background of the study  Participatory Forest Management is a new paradigm system of forest management which is adopted and implemented in order to fulfill the interest, respecting of traditional users, and bottom-up approach which encourage a sense of belongingness to the rural people in general landless rural youth in particular (Weinberg, 2010). Forest resources and its management are increasingly observed to play a role in rural development, providing the resources necessary to drive local poor livelihoods improvement and poverty alleviation strategies (Islam & Sato, 2012a)  Participatory Forest Managements was introduced as one of the solutions to solve the problem of open access to forest resources and promote sustainable forest management in the country through community participation. Some experiences from around the world show that shifts from state-centered policies toward solutions at the local level, such as PFM, resulted in successful forest conservation and development (Fisher , Wily 2002 & Khanal 2007). Since the mid-1970s, the management of forest resources in Ethiopia was mainly carried out as state and community forestry programmed. These non-participatory approaches failed to reduce tree felling and clearing, especially in Protected National Forest Priority Areas (FARM Africa, 2000). Further, this problem was beyond the control of the state; therefore, the ultimate solution for this severe problem will be encouraging of local people to manage and conserve their resources since they live with forests, and they are primary users of forest products (FAO, 2010).  According to Yemiru (2011), in Ethiopia there is a growing understanding that deforestation and land degradation will further exacerbate poverty, which brings natural resource conservation to the forefront of rural 
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development initiatives. Terefe (2003) on his side stated that community participation is very crucial to overcome the rate of deforestation.  Ethiopia is predominantly agrarian country. Agriculture, including forestry, accounts for 54% of the Gross Domestic Product (GDP), employs 85% of the population, accounts for about 90% of the export and supplies over 90% of the raw materials for the agro-industries (MoFED 2006). Ethiopia owns diverse vegetation resources that include high forests, woodlands, bush lands, plantations, and trees outside forests. Each of these vegetation resources variously contributes to the production, protection and conservation functions, and play significant role in the national and local economy.  According to United nation Department for Economic and Social Affairs (2015) Ethiopia has seen rapid population growth, from 18 million people in 1950 to 98 million today, with 80% in rural areas. The population explosion has further exacerbated deforestation, through increased demand for farm and grazing lands, settlement spaces, and wood for energy and construction. Yet millions still rely on the dwindling forests to fulfill part or their entire livelihood needs (Lemenih, 2012). The PFM institutionalization process and its subsequent performance have proved controversial among scholars, policy-makers, practitioners and international development partners. Some claim that a major transformation has taken place consequent to PFM on the management of physical resources, institutional arrangements and livelihoods of resource-dependent communities. Proponents of PFM present performance indicators such as a decline in the deforestation rate and an increase in forest regeneration (Takahashi and Todo2012; Tsegaye et al. 2009).   1.2 Objectives of the study The general objective of the study was to assess the status of farmers’ participation in participatory forest management and factors affecting its performance in Sodo zuriya district, of Wolaita zone, Southern Ethiopia. 1.2.1. The specific objectives of the study:  1. To assess the performance of participatory forest management in the study area 2. To examine farming households willingness to invest in participatory forest management  3. To study the determinants of participatory forest management  4. To assess the contribution of participatory forest management to sustainable livelihood of the community.  2. METHODOLOGY 2.1. Description of the Study Area The study was   carried out in Sodo zuria district, Wolaita zone, South Ethiopia in three rural kebele Adminisertives of Marachare, DalboWogene and DamotWaja.  It is one of the 15 woreda administrative, where the zone capital of Wolaita Zone is found.  The District was situated relatively in south west of Addis Ababa at a distance of 378 kms which is the capital city of Ethiopia. There are 30 rural and 6 urban kebels administrative in the woreda. The total population of the study area is 209,149 of which male is 102,504 and female 106,645. Absolutely, it is located at  37°36’00”E - 370 53' 00"and 6042’00”N-7°02ꞌ00ꞌꞌN with the elevation of  1600ma.s.l  to 2958 ma.s.l   (Wolaita Zone Berau of Agriculture,2015).  The land use comprises of cultivated land is 28384.05 hector, grazing land 6440.5 ha, forest land 3315.7 ha and others socially and rural settlement are 2710 ha. The total land coverage of the area estimated to 40850.25 ha. Agro-ecology of the study area degas 5% and woyna dega 95% with annual rain fall 900-1500 mm and the annual maximum and   minimum temperature of  28 0c and 18 0c,  respectively (Sodo zuria Woreda Agriculture  office,2016)  The study area   forest land coverage is 503 ha; from land use coverage 2.7 % is natural forest. However, the loss of forest cover has adverse effect on livelihoods of communities and as well as biodiversity. The biodiversity features of Forest types present in this eco-region range from wet to dry, giving the area high biodiversity values (ibid). Agriculture is also the main income source for the respective community. The farming household is totally dependent on seasonal rain that is much irregular in its nature. Soil type of the area is clay loam and also there is not sufficient land available for free Grazing due to population density, the community uses stall feeding. Besides the fragmented land holding, the small land holding (on average less than 0.6ha per farmer) determines the economy. The rest of the community members (those who don’t have farming land) are participating in daily labor work at nearby Sodo town, the Capital of Wolaita Zone. Some minor community groups are also involved in off-farm activities such as pottery, blacksmithing and making handcrafts. This shortage of land has forced the nearby community to encroach on the forest. Thus, crop production is practiced even at slopes of more than 80%. Over-grazing and increased settlements caused by increasing population pressure have also aggravated the situation.(Sodo zuriya Woreda Agriculture  office 2016)   
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2.2 Sampling Technique Sampling is a technique, which help us to understand the parameters or characteristics of the population by examining only small part of it. Therefore it is necessary that sampling technique be reliable. Appropriate sample size depends on various factors relating to the subject under investigation like the time, cost, degree of accuracy desired etc. But the sample size and sample selection process procedure should assure the representative of the population (Denial, 2008).   For this study, multistage sampling procedures was used .In the first stage, Sodo Zuriya District was selected purposively because it was one of the potential areas of the forest production in wolaita zone. In the second stage three kebels were selected from 30 kebels purposively. At the third stage, systematic random sampling was employed to select households frome sampled kebeles to ensure even sampling from the heterogeneous population in terms of forest production and management and utilization of farming households in the study area.   2.3. Sample Size determination In this study the sample size was obtained using formula provided by (Yemane, 1967) with 93% confidence interval, and 7% precision level. The formula below illustrates how the 183 household sample size was determined. 
2)(1 eNNn +=  n= .	
  .	  .	  183  Where, N= Total no of household               n= sample size  e= margin of error at 7%  Table 1.Total number of Households and sample size  Kebele Total HHs Sample HHs Participant Non Participant Total Participant Non Participant Total Dalbo Wogene 366 252 618 32 22 54 Kokate  Mare Chare 447 358 805 50 40 90 Damot Waja 185 215 400 18 21 39 Total 1003 820 1823 100 83 183 Source: Sodo zuriya woreda agricultural office, 2016  2.4. Data Sources and Type In this study, both primary and secondary data sources were used. Both qualitative and quantitative data type were employed in this study. Secondary data sources were obtained from both published and unpublished data sources, which include annual and semiannual activity reports of Woreda office of the agriculture, journals, books, working papers.  2.5. Method of Data analysis This study employed descriptive statistics in the form of ratios, frequency, percentage and mean as well as binary logistic to address the study objectives .The statistical significance relationship of the independent variable with dependent variable was analyzed through SPSS version 20 and econometric model of logistic regression result by using STATA 11 version  2.6. Empirical model To explain the observed variation in participation, logistic model in which the dependent variable participation is regressed as a function of the explanatory variables, economic, social, and biophysical was used. The response of the participants as to whether they participate in PFM can be outlined as a binary–choice model, with an outcome (decision of households) of participation or no participation. The decision of households whether or not to participate in PFM depends on economic, social and biophysical factors. Simply put, in the logistic model, Yi represents the dependent variable, participation, which equals to 1 if the respondent participates in PFM and 0 if not. The probability of household participation in PFM, Pr (Yi = 1), is a joint probability density function/ likelihood function evaluated at Xiβ, where Xi is a host of explanatory variable and β is coefficient of the predictor variable explaining the change in the dependent variable as a result of a unit change in an explanatory variable. The estimation form of logistic transformation of the probability of participants’ opinions in Favor of participation in PFM Pr (Yi= 1) can be represented as: 
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 The above equation can be reduced to: Pr(Yi = 1) = B0 + B1X1+ B2X 2 + ... + BiXi Where: P:    Is the probability of presence of the characteristic of interest, participation.       Is the coefficient of the predictor variables and are estimated from calibration data using maximum likelihood technique. X     Is a host of explanatory variables The dependent variable: The outcome variable is participation of households in PFM, which is coded 1 to signify participation in PFM and 0  if not. Independent variables: refers to a host of explanatory variables assumed to influence Respondent’s decision to participate in PFM. The Model Equation The model, which represents participation (coded 1 if the household has participated and 0 if not) and a host of explanatory variables, is given by: P(P)=B0+B1(AI)+B2(IF)+B3(EX)+B4(CR)+B5(EU)+B6(HHS)+B7(G)+B8(DF)+B9(DM)+B10(A) + B11(L) + B12(LP) Table-2 Where Description of  the variables and their expected sign is as follows Variable Code Description of variable Measurement Expected sign PFM Participatory forest management  Dummy   Dependant Variable TIF Total income from forest sale Continuous + AHI Annual household income in birr from all activity Continuous + DFF Time taken to reach the forest in  minutes Continuous - DFM Time taken in hours to sale forest products Continuous - HHS Number of people  living in the household Continuous + AOH  Age in Year of household  Continuous -/+ SEX 1 if Male 0 if Female Dummy + CRA Credit access for purchasing inputs Dummy + EXT 1 if he or she gets Ex service and 0 if not Dummy + EDU Households’ Schooling year Continuous + LDS Land in Hectare continuous  +/- LPH Land productivity per hectare Continuous +  3. Result and Discussion 3.1. Descriptive analysis  3.1.1 Income of the Sampled Households Table 3 below shows the annual average income of sampled households per year. The annual average income per household was ranged from 107.2 ETB (from sale pea) to 3335.2 ETB (from sale of wheat). According to the report of respondents, they earned more income (3335.2 ETB) from sale of wheat followed by income from sale of livestock (2176.5 ETB).  In Ethiopia including the study area, natural grass and forests are among the major feed resources for livestock, that causing degradation of forest resources (Alemtsehay, 2010). There was significant difference between in total income in each kebele participants and non participants. This is due to they earn income from forest and forest product (bamboo tree, honey, carbon trade). The highest total income earned by participants in Damot Waja was 9777.8 ETB and the lowest income earned in non participant kokate, Mare chare was 5693.5 ETB and finally the average total income in the study area was 7198.7 ETB   
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Table-3 Annual mean average household income ETB earned from different sources per year 
  3.1.2 Participation and forest management conditions 3.1.2.3 Forest management Respondent’s level of participation; forest management status and willingness to invest participatory forest management are presented in table 16. About 68 % of the sampled households were participating in PFM activities highly, While, 32% of the respondents participation was low. According to the interview made with them, majority (89%) of the respondents manage forest resources strongly whereas, only few of them reported that their forest management status was weak. The high level of participation and strong management status of participants indicates their economic benefit from PFM  and dependency on forest make them highly participation. Similarly, more than 83 % of the sampled households had willingness to invest participatory forest management. Although they had willing to invest, lack of financial capital couldn’t allow them to invest in forest management (group discussion).  Table-4 Respondents level of participation, management status and willingness to invest participatory forest management 
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3.1.2.4 Perception of farmers participated in forest management activities Table 5 below presents respondents’ (who were participant of PFM) perception towards PFM approach  improve the income of farmers, most of the participants respond as they agree(55%), strongly agree(20%),neutral(10%),disagree(5%) and strongly disagree(10%) .The effectiveness of PFM activities in retaining soil erosion and improving soil fertility condition in the study kebele most of the participants agreed (51%) ,strongly agreed (39 %),neutral(4%),disagree(5%) and strongly disagree(1%)  in that PFM activities retained soil erosion and improved their livelihood status. This could be due to replanting (growth of new tree, shrub and grass species) of forest.  As a result, forest cover was increased; soil erosion was reduced by increasing vegetative cover. Thus, most participants consider PFM as a vital activity for people and for the forests. The participant’s response towards the enhancement of PFM to food security situation of household agrees (42%), strongly agree (38%), neutral (7%), disagree (5%) and strongly disagree (8%) and strongly disagree (5%)   ,  Table-5 Farmers’ perception towards participatory forest management approach to attain livelihood 
  3.2 The Econometric model Analysis 3.2.1 Logit Model result Table-6 below presents the result of the logistic regression analysis for forest income, and land productivity were significant at (5%) level, where as annual income, household age, land size, and sex were significant at (1%) level and household size were at (10%) significant.  Distance from forest was hypothesized to have negative effects on participation, however; the logistic estimation showed that distance from forest was insignificant in its power to influence household decision on participation. Similarly, distance from market was insignificant in its power to influence household decision on participation. 
Journal of Economics and Sustainable Development                                                                                                                        www.iiste.org ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) Vol.8, No.9, 2017  
58 
 3.2.2 . Marginal Effect for Logit Regression  Since the logit model I employed for regression analysis was not linear, the marginal effect of each independent variable on the dependant variable was not constant but it depends on the value of the independent variables. Thus, marginal effects can be a means for summarizing how change in a response was related to change in a covariate. For categorical variables, the effects of discrete changes were computed, i.e., the marginal effects for categorical variables showed how   P(Y = 1) is predicted to change as Xk changes from 0 to 1 holding all other Xs equal. For continuous independent variables, the marginal effect measures the instantaneous rate of change, i.e.  I computed them for a variable while all other variables were held constant that means in this study change in the probability participatory forest management   with a unit change in continuous independent variable (Greene, 1993).Thus, opposed to linear regression case, it is not possible to interpret the estimated parameters as the effect of the independent variable up on participatory forest management  However, it is possible to compute the marginal effects at some interesting values of the significant explanatory variables.   
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Table 7: Marginal effect  
  dy/dx = for discrete change of dummy variable from 0 to 1, Source: survey data computed using STATA, 2016. Household Size  Household size was positive correlated with participation and statistically different from zero at 10 percent significance level. Holding all other variables constant at their mean values, it was expected that household family size increase by a unit, the probability of a household to participate in forest management increase by 6.39 %. This is attributed to that large family collect more fodder, fuel than small families Age of Household Head  The result of this finding showed that age was significantly different from zero at 1% significance level and negatively related with probability of being participating in forest management. Therefore, the finding showed that as age increases by a unit, the probability of being participating in forest management decrease at 6.02 percent.    Land Size Land holding is positively correlated with participating in forest management and statistically significant at 1% level. As it was expected the finding of this research showed that holding other variables on their mean values, land holding increase by a unit the probability participating in forest management increase by about 210.99 percent. During group discussion, the non-participant households reported that lack of land during establishment of PFM was the major bottleneck for participating as a membership.  Annual income Annual income was positive relationship with participation and statistically significance at 1% level. Holding other variables on their mean value an increase in household’s annual income by one unit increases the possibility of household participation by 6.6%. This is in line with the findings of Shahbaz and Ali (2000). Forest income Forest income was positively related and significant at the 5% level with Participation. The result of this variable can be interpreted to mean an increase in proportion of forest income to total income by 1% increases the possibility of household’s participation by 1.4%. This is in line with findings of Behera and Engel (2006) from India, Argawal and Chhatre (2006) from the northern part of India and Gebremdhin (2008) from Ethiopia. The justification for this can be that, as a rational being, community has reason to preserve forests. Higher economic benefits from forests encourage the community to participate in the management of forest resources.  4.CONCLUSION AND RECOMMENDATION 4.1 Conclusions This study assessed farmers’ participation in participatory forest management activities in Kokate mare chare, Dalbo wogene and Damot waja kebels of Sodo zuria District. It has  tried to look into the demographic, socio-economic, bio-physical, institutional and other related factors, which can affect participatory forest management activities and also assess the performance of participant households on the effectiveness of PFM activities in retaining soil erosion and improving their livelihoods .With 83 % of the sampled households had willingness to 
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invest participatory forest management. According to the FGD, the respondents had willing to invest but lack of financial capital couldn’t allow them to invest in forest management 68 % of the sampled households were participating in PFM activities highly. While, 32% of the respondents were participating in PFM activities was low. The high level of participation was due to high dependency in forest and the economic benefit from forest and forest product The survey result revealed that the respondent households measured the performance of forest management in their own perception. Accordingly, 59% of the respondents reported PFM increases household income, 9% reported sustaining food security, and 22% reported conserving soil and water and 10% mitigating climate change.  The result of the logistic regression analysis forest income, which indicated the overall subsistence benefits from forests to households, was positively related and significant at the 5% level with participation. The results for this variable can be interpreted to mean that when households assess their community forest to be more useful for livelihoods and their probability to participate in PFM increases.  Total annual income has a significant positive relationship with participation at 1% significance level that the variable can be interpreted as households having better income can participate more and benefit more from forest management. As the comparison made from survey data there was significant difference (P<0.05) in income sources between participants and non participants. Participants earned income from sale of grasses, honey, fruits, carbon trade, and bamboo trees in the study area where as non participants’ lack these opportunities.    4.2 Recommendation Based on the findings and conclusions of the study the following recommendations were made as policy implications:  
• According to the result, forest and forest products play great role in contribution of increasing income for farming households and also forest management should  sustainable if the local people participate in planning, implementing, monitoring and evolution and decision making. Therefore it is better to policy maker and other stakeholders give more attention for sustainable natural resources. 
• Training in terms of sustainable natural resource management should be given to enhance local communities to scale up forest management practice. Therefore it is better government and other stockholders should give further attention. 
• Providing required credit had better possibilities to invest in PFM and purchase agricultural technology. Credit user had better position to performing different participatory forest management activities. Thus the government Organizations in the woreda (Omo microfinance and Cooperative union) should give more attention. 
• In study area farmers have willingness to invest in FPM. Carbon trade fund and other livelihood initiatives motivate the community to more protect the area and conserve natural resources besides help the community participate in different income generating activity to make the community more active, the fund should be released on time to do this the concerned body such as cooperatives and world vision should give more attention. 
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